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ABSTRACT 
 
 A total of six plant extracts belonging to five Sudanese medicinal 
plants, were tested for their antibacterial activity. The plants were extracted 
with two solvents, methanol and chloroform. Methanol was used to extract the 
polar compounds and chloroform was used to extract the non-polar 
compounds. The extracts were tested by two methods, agar dilution and agar 
diffusion methods. 
 The 6 extracts belonged to 5 plants namely Acacia nilotica "fruit", 
Acacia nilotica "bark', Abrus precatorius, Tamarindus indica, Faidherbia 
albida and Achyranthes aspera. The extracts were tested against reference 
strains and 100 clinical isolates collected randomly from the Laboratory of 
Microbiology, Omdurman and Khartoum Teaching Hospitals. The six extracts 
exhibited inhibitory activity differed from one bacterium to another. 
Staphylococcus aureus was the most susceptible organism to the extracts. 
 The minimum inhibitory concentration (MIC) of the extracts against the 
reference organisms was determined using the cup plate agar dilution method. 
Acacia nilotica produced the lowest MIC (0.3 mg/ml) against most tested 
bacteria. 
 The effect of storage temperature and time on the antibacterial activity 
of the extracts was studied. Storage of extracts at 4oC for up to 4 months did 
not affect the antibacterial activity. Storage of extracts at -20oC affected 
negatively the antibacterial activity.  
 Acacia nilotica and Abrus precatorius were the most effective extracts 
against reference bacterial strains and clinical isolates. Their toxicity 
investigated in albino rats at different doses for 21 days. No significant toxic 
effect of Acacia nilotica was detected while Abrus precatorius showed 
significant toxic effect.  
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CHAPTER ONE 
INTRODUCTION 
 
 Disease is the enemy number one against human beings and their 
animals, so it was of sense for the first man to focus on plants as a 
reliable, safe and effective source of medication. 
 The use of plants as remedies dates back to the ancient pharonic 
Egyptians Era (3000 B.C.), whereas evidences of plants were seen inside 
the graveyards with the mummified bodies. 
 The importance of traditional medicine as a source of Primary 
Health Care (PHC) was first officially recognized by the World Health 
Organization (WHO) in the primary health care declaration of Alma Ata 
(1978) and has been globally addressed since 1976 by the Traditional 
Medicine Programme of the WHO (Rukangira, 2001). 
 Nearly half of all prescription drugs produced in Germany, are 
initially derived from raw plant materials and in USA, over a quarter of 
the 1.500 million prescription dispensed annually are derived from plants 
(Ayensu, 1978). 
 The World Health Organization prepared a list of 20,000 medicinal 
plants used worldwide and indicated that 4,000 drugs from plant origin 
are used in a wide range worldwide.  In West Europe only, there are 
about 400 medicinal plants marketed widely (Omer, 2000b). 
 In North Africa, plants were traditionally prescribed and used for 
generations and 
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 probably for centuries with slight or almost no changes and with strong 
belief leading in most cases to satisfactory results (Boulos, 1983).  
 Africa has along and impressive list of medicinal plants, for 
example: Securidaca longepedunculata is a tropical plant found almost 
everywhere in Africa. The dried bark and root are used in Tanzania as a 
purgative for nervous disorders. Throughout East Africa, the plants dried 
leaves are used for wounds, coughs, venereal diseases and snake bites. In 
Malawi, the leaves are used for wounds and headaches, while in Nigeria 
they are used for skin diseases (Rukangira, 2001).  
 Aregemona mexicana is a plant used in Mexico as an anaesthetic 
during surgery, this plant is believed to be more powerful than opium, 
and it has an action as emetic, narcotic, purgative and sedative. It is used 
to treat inflammation and rheumatism (Tim, 2000). 
 The developing of traditional herbal medicine has been a main 
concern in Sudan. In 1973, the medicinal and aromatic plants research 
unit was established by the National Council for Research. The unit was 
then upgraded in 1992 to become an Institute. These developments 
indicate the increasing interest in plants as a potential source of 
medicines. 
 It has long been believed in the Sudanese herbal and medicinal 
plants such as Acacia nilotica (Garad), Tamdarindus indica (Aradiab), 
Faidherbia albida (Haraz), Abrus precatorius (Habat Elarous) and 
Achyranthes aspera (Aburrekab), have antimicrobial effects. These 
plants are actually used by the so-called herbal doctors, who are 
traditional and not qualified physicians, for the treatment of many 
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bacterial diseases. This fact necessitated carrying out of a research to 
study the antibacterial activity of these plants, against representative 
Gram-negative and Gram-positive bacteria which show varying degree of 
resistance to many commonly used antibacterial agents. 
Objectives of the study: 
The main objective was  to study the antibacterial activity of 
certain medicinal plants (Acacia nilotica, Abrus precatorius, 
Tamdarindus indica, Faidherbia albida and Achyranthes aspera) and to 
determine the safety margins of the potent ones. This was achieved by: 
- Investigation of the inhibitory effect of the plants against some 
Gram-positive and Gram-negative bacteria. 
- Determination of the minimum inhibitory concentration (MIC) of 
the plants  
- Study the effect of storage time and temperature on the 
antibacterial activity of the plants. 
- Compare the antibacterial activity of the plants with the commonly 
used antimicrobial agents in the Sudan. 
- Study the toxicity of the most effective plant extracts as anti-
bacterial agent. 
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CHAPTER TWO 
LITERATURE REVIEW 
2.1. Antimicrobial agents: 
 The modern era of antimicrobial effects began with the work of the 
German Physician Paul Ehrlich (1854 – 1915). In 1929, Flemings 
discovered the powerful bactericidal activity of penicillin, and Domagk′s 
discovered in 1935 the synthetic chemicals sulfanamides with broad 
antimicrobial activity. In the early 1940, penicillin was isolated, purified 
and injected into experimental animals. The rapid isolation of 
streptomycin, chloramphenicol and tetracycline soon followed and by the 
1950s these and several other antibiotics were in clinical usage (Carter,  
1986). 
2.1.1. Antibiotics: 
 Antibiotics are low molecular weight substances that are produced 
as secondary metabolites by certain groups of microorganisms, especially 
Streptomyces, Bacillus, and a few molds (Penicillium and Cephalos-
porium) that are inhabitants of soils. Antibiotics may have acidal (killing) 
effect or a static (inhibitory) effect on a range of microbes. The range of 
bacteria or other microorganisms that are affected by ascertain antibiotic 
is expressed as its spectrum of action. Antibiotics effective against a wide 
range of Gram positive and Gram negative bacteria are said to be broad 
spectrum, if effective mainly  against Gram positive or Gram negative 
bacteria they are called narrow spectrum, if effective against a single 
organism or disease, they are referred to as limited spectrum (Prescott, 
Harley and Klein, 2002). 
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2.1.2. Kinds of antimicrobial agents:  
According to their primary mode of action antimicrobials are 
classified into many kinds (Kenneth, 2002) 
2.1.2.1. Cell wall synthesis inhibitors:  
Cell wall synthesis inhibitors generally inhibit some step in the 
synthesis of bacterial peptidoglycan. Generally they exert their selective 
toxicity against eubacteria because human cell lack cell walls  
2.1.2.2. Cell membrane inhibitors: 
These antibiotics disorganize the structure or inhibit the function 
of bacterial membrane 
2.1.2.3. Protein synthesis inhibitors:  
Many therapeutically useful antibiotics owe their action to the 
inhibition of some steps in the complex process of protein synthesis, their 
attack is always at one of the events occurring on the ribosome and never 
at stage of amino acid activation or attachment to a particular tRNA.. 
2.1.2.4. Nucleic acids inhibitors: 
Some antibiotic and chemotherapeutic agents affect the synthesis 
of DNA or RNA so that their messages cannot be read. 
2.1.2.5. Competitive inhibitors: 
Many of the synthetic chemotherapeutic agents are competitive 
inhibitors of essential metabolites or growth factors that are needed in 
bacterial metabolism. These types of antimicrobial agents are sometimes 
referred to as antimetabolites or growth factor analogs. 
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2.1.3. Effectiveness of antimicrobial agent: 
 Drug therapy is not a simple matter. Drugs may be administered in 
several different ways, and they don't always spread rapidly throughout 
the body or immediately kill all invading pathogens. A complex array of 
factors influence the effectiveness of drugs. First, the drug must actually 
be able to reach the site of infection. The mode of administration plays an 
important role. A drug such as penicillin G is not suitable for oral 
administration because it is relatively unstable in stomach acid. Even 
when an agent is administrated properly, it may be excluded from the site 
of infection. Second, the pathogen must be susceptible to the drug. 
Bacteria in abscess may be dormant and therefore resistant to 
chemotherapy. Third, the chemotherapeutic agent must exceed the 
pathogen's MIC value if it is going to be effective. The concentration 
reached will depend on the amount of drug administered, the route of 
administration and speed of uptake and the rate at which the drug is 
cleared. It makes sense that a drug will remain at high concentration 
longer if it is absorbed over along period and excreted slowly. Finally 
chemotherapy has been rendered a less effective and much more complex 
matter by the spread of drug resistance plasmid (Prescott et al., 2002). 
2.1.4. Genetic basis of bacterial resistance to antibiotics: 
Resistance was usually noted first among isolates from patient in 
the hospital, and environment characterized by heavy antimicrobial use 
and proximity of patient that favors cross-contamination. Resistance to 
antibiotics may develop by means of chromosomal mutation, acquisition 
of transferable resistance plasmid, or capturing and integron of 
antibiotics resistance genes that are parts of discrete mobile cassettes or 
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possibly by interspecies genetic transformation. Many of these genes 
were found in nature before the introduction of antibiotics (Morton and 
Swartz, 1997).   
2.1.5. Antimicrobial resistance in bacterial isolates: 
One hundred clinical avian E. coli isolates were examined for their 
general susceptibility to a battery of antibiotic of human and veterinary 
significance. The prevalence of resistance to amino glycoside range from 
(27%) for kanamycin to (97%) for streptomycin among these isolates. 
Most E. coli isolates (86%) were resistant to the tetracycline and 
oxytetracycline. Avian E. coli isolates were generally resistant to both 
streptomycin and sulfonamides (97 of 100%). A high percentage of the 
E. coli isolates were also found resistant to ampicillin (30%) and 
chloramphenicol (10%) (Bass et al., 1999).  
Antimicrobial sensitivity tests were performed on 497 bacterial 
isolates from Sudanese patients with diarrhoea or urinary tract infection. 
Shigella dysenteriae type 1 and enteropathogenic Escherichia coli 
showed high resistance rates against the commonly used antimicrobial 
agents (Ampicillin, Amoxicillin, Chloramphenicol, Tetracycline, Cotri-
moxazole, Nalidixic acid, Sulfonamide, and Neomycin) and completely 
sensitive to Ciprofloxacin (Ahmed et al., 2000) 
Methicillin resistant S. aureus (MRSA), strains are resistant to 
methicillin and related penicillins and are particularly difficult to treat 
because they are also resistant to most other common antibiotics. MRSA 
strains cause hospital infection particularly wound infections and 
septicaemia. Vancomycin is often needed to treat MRSA infections 
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(Cheesbrugh, 2000). Recently a few cases of Vancomycin resistant          
S. aureus have been reported in the United States and Japan. At present 
these strains are only intermediately resistant to Vancomycin. If full 
vancomycin resistance develops and spread, S. aureus may become 
untreatable. The drug resistance is an extremely serious public health 
problem (Prescott et al., 2002). 
 Production of extended spectrum β. lactamases (ESBLs) by 
Klebsiella pneumoniae is a wide spread nosocamial problem. 
Appropriate infection control and antibiotic management strategies are 
needed to stem the spread of this emerging form of resistance. 
Commonly encountered nosocamially acquired Gram-negative bacteria, 
specially Klebsiella pneumoniae, produce ESBLs as an antibiotics 
resistance mechanism (David et al., 2004). 
Escherichia coli was isolated from 82 women with cystitis, 170 
women with pyelonephritis, 45 dogs and 76 healthy human volunteers. 
Susceptibility of these isolates to different antimicrobial agents was 
determined by means of disc diffusion testing, the most common 
antimicrobial resistance patterns were found to Ampicillin, Sulfisoxazole 
and Trimethoprim. Resistance was significantly more common and 
extensive among isolates from women with cystitis or pyelonephritis 
than among isolates from healthy humans or dogs (Sannes, et al., 2004). 
The patterns of antimicrobial resistance in 1286 Escherichia coli 
strains isolated from human septage, wildlife, domestic animals, farm 
environment and surface water were studied. Antimicrobial susceptibility 
testing by the disc diffusion method was conducted for Neomycin, 
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Ampicillin, Amoxicillin, Chloramphenicol, Tetracycline, Streptomycin 
and Trimethoprim. Resistance to at least one antimicrobial agent was 
demonstrated in isolates from human septage, wildlife, domestic animals, 
farm environment and surface water. In general, E. coli isolates from 
domestic species showed resistance to the largest number of 
antimicrobial agents compared to isolates from human septage, wildlife 
and surface water (Sayah et al., 2005). 
2.2. Major groups of antimicrobial compounds from plants:  
2.2.1. Simple phenol and phenolic acids: 
The common herbs tarragon and thyme both contain caffeic acid 
which is effective against bacteria (Brantner et al., 1996 and Thomson, 
1978). Catechol and pyrogallol both hydroxylated phenols shown to be 
toxic to microorganisms. Catechol has two OH⎯ groups, and pyrogollol 
has three. The site(s) and number of hydroxyl groups on the phenol group 
are thought to be related to their relative toxicity to micro-organism, with 
evidence that increased hydroxylation results in increased toxicity 
(Geissman, 1963). Phenolic compounds possessing a C3 side chain at a 
lower level of oxidation and containing no oxygen are classified as 
essential oils and often cited as antimicrobial as well. 
2.2.2. Flavones, flavonoids and flavonols: 
 Flavones are phenolic structures containing one carbonyl group. 
Flavonoids are also hydroxylated phenolic substances but occur as 4    
C6-C3 unit linked to an aromatic ring. They are known to be synthesized 
by plants in response to microbial infection (Dixon et al., 1983). Their 
activity is probably due to their ability to make complex with soluble 
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proteins and bacterial cell walls. More lipophilic flavonoids may also 
disrupt microbial membranes (Tsuchiya et al., 1994). 
2.2.3. Tannins: 
 Tannin is a general descriptive name for a group of polymeric 
phenolic substances. They are found in almost every plant part; bark, 
wood, leaves, fruits and roots (Scalbert, 1991). Their antimicrobial 
activity is probably due to making irreversibly complex with nucleophilic 
amino acids in proteins often leading to inactivation of the protein and 
loss of function (Stern et al., 1996). 
2.2.4. Alkaloids: 
Alkaloids are heterocyclic nitrogen compounds. The first 
medically useful example of alkaloids was morphine which is isolated 
from opium poppy (Fessenden and Fessenden, 1987). The mechanism of 
action of highly aromatic planar quaternary alkaloids such as berberine 
and hormone is attributed to their ability to intercalate with DNA 
(Phillipson and O’Neil, 1987).  
2.2.5. Terpenoids: 
 Treponoids are active against bacteria (Amaral et al., 1998). The 
mechanism of action is speculated to involve membrane disruption by the 
lipophilic compounds.  
2.2.6. Lectin and polypeptides: 
 These compounds are inhibitory to microorganisms, they were first 
reported in 1942 (Balls, Hale and Harris, 1942). They are often positively 
charged and contain disulfide bonds (Zhang and Lewis, 1997). Their 
mechanism of action may be due to the formation of ion channel in the 
microbial membrane (Terrus et al., 1993), or competitive inhibition of 
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adhesion of microbial proteins to host polysaccharide receptors (Sharon 
and Ofek, 1986). Thionins are peptides commonly found in barely and 
wheat and consist of 47 amino acid residues, they are toxic to yeasts, 
Gram negative and Gram positive bacteria (Fernandes et al., 1972) 
Fabatin, a newly identified 47 residue peptide from fava beans, appears 
to be structurally related to thionins from grains and inhibits E. coli,      
P. aeruginosa, and Enterococcus (Zhang and Lewis, 1997). 
2.3. Extraction methods: 
Different extraction methods are used for the preparation of plant 
extracts, each of these methods involve the use of different organic 
substances which in turn result in the extraction of specific ingredients 
from the plant (Table 1).  
 Water is almost universally the solvent used to extract activity. At 
home, dried plants can be ingested as teas (plants steeped in hot water) or 
rarely, tinctures (plants in alcoholic solutions) or inhaled via steam from 
boiling suspension on the parts. Dried plant parts can also be added to 
oils or petroleum jelly and applied externally, poultices can be made 
from concentration teas or tinctures (Brantner and Grein, 1994). 
For alcoholic extraction plant parts are dried, ground to a fine 
texture and then soaked in methanol and ethanol for extended periods. 
The slurry is then filtered and washed, after  which it may be  dried under 
reduced pressure and re-dissolved in the alcohol to a determined 
concentration, when water is used for extraction, plants are generally 
soaked in distilled water blotted dry made into a slurry thorough blending 
and then strained for filtered (Taylor et al., 1996). 
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2.4. Methods used for testing antibacterial activity in vitro:  
2.4.1. Diffusion methods: 
 In the diffusion technique, the organisms to be tested is exposed on 
an agar medium, to diffusion gradient of a dry chemotherapeutic arising  
from a reservoir which may be impregnated filter paper disc, ditch cut in 
the medium and filled with the extraction of the drug (Garrod, Lambert 
and O’grady, 1981). 
2.4.2. Dilution methods: 
Broth dilution techniques expose bacteria to increasing 
concentration of antimicrobial agents in liquid media, by serial dilution. 
The system consists of the organism, the tested drug and a nutrient media 
which is incubated at 37oC for 18 – 24 hours and the end points at which 
no growth occurs (tube showing no turbidity) is defined as the minimum 
inhibitory concentration (MIC), (Garrod et al., 1981). 
 Dilution tests on solid media involve addition of serial dilutions of 
a drug to measured volumes of agar medium. The mixtures are then 
poured into Petri-dishes. Standardized inoculate are seeded onto the 
surface of the medium after an incubation period for 18 – 24 hours at 
37oC (Cruichshank, 1975) the MIC is determined. 
2.5. Antibacterial activity of medicinal plants: 
Many medicinal plants were investigated for their antibacterial 
activity with different extracts and different procedures. 
 Alcoholic extracts of 32 plants, selected on the basis of literature 
references and use in folklore, were selected and studied for their activity 
against 4 pathogenic bacteria. Only 8 of the plants including Peganum 
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harmala and Tamarindus indica showed much antibacterial activity 
(Ross et al., 1980). 
The antibacterial activity of the aerial parts of Solenstemma argel, 
which were successively extracted with chloroform/methanol and water 
in different proportions 94 fractions. Eight bacteria were used (Staphylo-
coccus aureus, Bacillus subtilis, Escherichia coli, Pseudomonas 
aeruginosa, Proteus vulgaris, Kelbsiella pneumoniae, Micrococcus and 
Streptococcus spp).The greatest effect was observed for Streptococcus 
species and moderate action against E. coli, S. aureus, K. pneumoniae 
and P. vulgaris. There was no effect on Micrococcus and Pseudomonas 
aeruginosa. Most of the plants showed significant activity against at least 
one of the tested bacteria (Elhady et al., 1994b). 
The study of antibacterial activity of the ethanol extracts of Agave 
lecheguilltorr, Baccharis glutinosapers and larrea tridentatacov against 
different bacteria, the three extracts showed good antibacterial activity. 
(Verastegui et al., 1996). 
    The aqueous extracts of 36 plant species from Philippines, were 
screened for antibacterial activity against 3 bacteria. 21 plants species 
showed antibacterial activity against all tested pathogens (Lirio, Hermano 
and Fonlanilla, 1998). 
    The crude extracts from 8 Nigerian medicinal plants, used 
traditionally to treat infectious and septic diseases, were tested in vitro 
for antibacterial activity using the whole plate diffusion method. Most of 
the extracts were active against Gram-positive bacteria. Two of these 
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plants were active against Escherichia coli and Pseudomonas aeruginosa 
(Kudi et al., 1999). 
     The in vitro antibacterial activity of different varieties of Piper 
betle linn, leaf stalk extracts were studied against human pathogenic 
bacteria and phytopathogenic fungi. The ethyl acetate and ethanol 
extracts of all the four varieties have shown significant activity against 
the bacteria Vibrio cholerae ogawa, Stahyococcus aureus, Diplococcus 
pneumoniae and Klebsiella aerogenes. The hexane and benzene extracts 
have shown moderate activity, while other extracts have shown poor or 
no activity (Shitut, Pandit and Mehta, 1999). 
The antibacterial activity of the chloroform, methanol and aqueous 
extracts of Dischrostachys cinerea fruits and leaves were tested. All 
tested extracts showed antibacterial activity, the polar ones being the 
most effective (Eisa et al., 2000) 
    The antibacterial activities of 15 Palestinian medicinal plants 
(organic and aqueous extracts) were tested against 8 different strains of 
bacteria. Out of the 15 plants, 8 showed antibacterial activity. Finally the 
whole plate diffusion method showed higher activity than the disc 
diffusion method (Essawi et al., 2000) 
    Methanol and water extracts of 6 Fabaceae species including 
Mimosa pigra which are traditionally used in Mayan medicine for the 
treatment of diarrhoea and eye infections, were tested for in vitro 
antibacterial activity. Mimosa pigra inhibited the growth of 
Pseudomonas aeruginosa (Rosado et al., 2000). 
   The antibacterial activity of methanol extracts of Evodia 
elberyana, leaves, stem wood, stem bark, root wood and root bark 
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partitioned (petrol, dichloromethane ethyl acetate) was investigated, all 
obtained fractions showed a broad spectrum of antibacterial activity 
(Khan et al., 2000). 
    Methanolic extract of Solanum toruum fruit showed a wide 
spectrum of antibacterial activities against human and animal clinical 
isolates (Chah, Muko and Oboegbulem, 2000).  
      The antibacterial activity of Epilobium angustifolium, E. hirsutum, 
E. palustre, E. tetragonum and E. rosmarinifolium ethanolic extracts 
were tested against Gram-positive and Gram-negative bacteria, all 
extracts showed antibacterial activity in a range of different concentration 
(Battinelli et al., 2001). 
      The successive petroleum ether, dichloromethane and methanol 
extracts of Newtonia hildebrandtii stem bark were tested in vitro for their 
antibacterial activity. The methanol extract was found to be the most 
effective against the tested pathogens (Kariba and Houghto, 2001). 
The antibacterial activity of chloroform, methanol and aqueous 
extracts of Plicosepalus acaciae leaves and stem was investigated. In 
particular, the leaf methanol extract was effective against a range of 
Gram-positive and Gram-negative clinical isolates from Sudanese 
patients (Elegami et al., 2001).  
Methanol extracts of Clematis papuasica leaves and stem bark and 
of Nauclea obversifolia leaves, stem and root barks were tested and 
shown a wide spectrum of antibacterial activity which was increased on 
fractionation (petrol, dichloromethane, ethyl acetate), the ethyl acetate 
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fraction being in all cases the most effective (Khan, Kihara and Omoloso, 
2001). 
Methanol extracts of leaves, flowers, stem and root barks of Cassia 
alata, showed abroad spectrum of antibacterial activity. The fractionation 
(petrol, dichloromethane, ethyl acetate), the dichloromethane fraction of 
the flower extract being the most effective. No activity was shown 
against tested moulds (Khan et al., 2001). 
Methanol and aqueous extracts of Baswellia dalziellii, stem bark 
showed broad spectrum inhibiting activity against bacteria, both Gram-
positive and Gram-negative bacteria (Adelkun et al., 2001). 
Methanol extracts of leaves, root and stem barks of Symplocos 
cochinchinensis and fraction obtained by partition (petrol, 
dichloromethane, ethyl acetate). All the crude extracts and fractions 
showed a broad spectrum of antibacterial activity, that was enhanced on 
fractionation (Khan et al., 2001). 
Ninety nine extracts of 30 Sudanese plants belonging to 19 
families tested for their antibacterial activity against 4 different bacterial 
species, and out of them extracts, 71 (72%) exhibited significant activity 
(Elegami et al., 2001).  
The volatile oil, gum and resin ethanolic extracts of Pistacia 
lentiscus L. (Misteka), for antibacterial activity against one Gram-
positive and three Gram-negative microorganisms, All extracts exhibited 
high antibacterial activity against the tested microorganisms. Therefore 
they were further tested against 14 clinical isolates. The standard bacteria 
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were tested against 2 antibiotics and the results were compared with the 
activity of the plants extracts (Hanan et al., 2004). 
2.6. Some Sudanese medicinal plants: 
2.6.1. Abrus precatorius: 
      Synonmus name : Glycine abrus. 
     Vernacular name: (Ar) Habat alarous, Habalain 
      Family: Papilionaceae (Fabaceae) 
    General description: Pubescent woody twiners, leaves alternate, 
paripinnate leaflets 20 – 28, oblong, 0.9 – 1.6 x 0.6 cm, apex mucronate, 
base rounded,. Inflorescences terminate and auxiliary dense racemes, up 
to 7.5 cm long, fruits legumes, oblong, flat, 2 – 3.2 x 1 – 1.3 cm. 
Habitat: Water – catchments areas (around wadies). 
Chemical constituent: the root contains a mixture of alkaloids, the seed 
contains flavonoids and the kernel proteid. It is also reported that 
the seed contain protieds, triterpenes, alcohols, fatty acids and 
carbohydrates "Arbinose". An indole alkaloid was isolated from 
the seed and orienting flavonoids.  
Folk uses: Maceration of the roots is internally and externally used 
against snake bites (Elgazali et al., 2003). 
2.6.1.1. Antibacterial activity: 
 Ethanol seed extracts of Abrus precatorius, Archis hypogaea, 
Cajnus cajan, callindra portorioensis and Phaseolus vulgaris were tested 
for antibacterial properties on Escherichia coli, Klebsiella aerogenes, 
Pseudomonas aeruginosa, Staphylococcus aureus. With the exception of 
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Abrus precatorius, all other tested plants exhibited antibacterial activity 
against tested bacteria (Agina, Oleolu and Husaini,  2000). 
     A new flavonol glycoside was separated from the chloroform 
soluble fraction of the concentrated 80% methanolic extract of the seeds 
of Abrus precaterius. It was characterized by a new biologically active 
flavonol glycoside. The plant extract exhibited antibacterial activity 
against Gram-positive bacteria (Staphylococcus aureus) and Gram-
negative bacteria (Klebsiella pneumoniae and Escherichia coli). The 
extract showed stronger antifungal activity against Asperagillus niger 
than Fusarium oxysporum (Yadava and Reddy, 2002). 
   Ether extract of seeds on agar plate was active on Staphylococcus 
aureus. The ethanol (95%) extract was active on Escherichia coli and 
Staphylococcus aureus. Chromatographic fraction of dried seeds 
administered intragastrically at a dose of 10.0 mg/kg was active is castor 
oil and induced diarrhea (Ross, 2002). 
      The immuno-stimulant activity of native agglutinin (NA) and heat-
denatured agglutinin (HAD) obtained from Abrus precatrius seed kernels 
was evaluated on murine macrophages. Activated macrophages play an 
important role in nonspecific immuno-stimulation in turn by activating 
the other immune cells in the cascade. Significant alternations are 
observed in the macrophage functions both by native and heat-denatured 
Abrus agglutinin increased production of nitric oxide and hydrogen 
peroxide and a high phagocyte and bactericidal activity is potentiated by 
both NA and HAD. It is also observed that activated macrophages also 
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released interlenkin-1. These results suggest that both NA and HAD act 
as immuno-stimulants in vitro (Sudipta, Maili and Tripathi, 2003). 
2.6.1.2. Toxicity: 
 Abrins which consists of Abrus agglutinin and toxic lectins abrins 
(a) to (d), are the five toxic glycoprotein found in the seeds (Budavari, 
1989). 
 Abrin exerts its toxic action by attaching itself to the cell 
membranes. Abrin's toxic effect is due to its direct action on the 
parenchymal cells (liver and kidney cells) and red blood cells (Hart, 
1963). The abrin's toxicity has been tested in different animals with 
widely divergent results. The lethal dose for animals was about 0.01 
mg/kg body weight (Gunsolus, 1995). The intra-peritoneal LD50 value in 
mice is 0.02 mg/kg body weight (Budavari, 1989), while the intravenous 
minimal lethal dose of Abrin in mice is 0.7 mg/kg (Ellenhorn and 
Barcelous, 1988). 
 Death has been reported in Nubian goats when given Abrus 
precatorius seed at 2, 1 and 0.5 g/kg/day by stomach tube. The main 
signs of Abrus poisoning were inappetence, bloody diarrhoea, dyspnea, 
dehydration, loss of condition and recumbency. The lesions were fatty 
change and necrosis of hepatocytes and renal convoluted tubules, 
pulmonary hemorrhage, edema and emphysema. These changes were 
accompanied by an increase in Glutamate Oxalacetate Transaminase 
(GOT) and gamma Glutamate Transaminase (GT) activities and urea, 
creatinine, sodium and potassium and by a decrease in total protein and 
albumin in the serum of Abrus poisoned goats. The blood cell changes 
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indicated hemoglobin concentration (Barri et al., 1990). Toxicity of seeds 
administered orally to horses and chicken at doses of 15.0 gms and 0.5% 
a diet was found to be active. It included catarrhal enteritis, 
hepatocellular necrosis, reduced weight and anaemia. Ethanol (95%) 
extracts of seeds, administered subcutaneously to male mice at a dose 
500 mg/k was active, 100% mortality was observed within 48 – 94 hours. 
Administration of seeds orally to human adults causes different disease 
conditions which include sever gastroenteritis, multiple serosal 
hemorrhages, swelling and inflammation of retroperitoneal lymph nodes, 
focal necrosis in the liver and kidney, nausea, vomiting, diarrhea and 
collapse are possible symptoms. Symptoms may begin after day and up 
to several days and may persist for as along as 10 – 11 days. Death in 
children has been reported from cutting one or more seeds (Ross, 2002). 
2.6.2. Achyranthes aspera: 
Synonmus name: A. argentea lams. 
Vernacular name Ar; Abu Rukab, Abuel-leseig. 
Family: Amaranthaceae 
General description: Pubescent annual herbs up to 1 m high. Leaves 
opposite, apex acute to sharply acuminate. 
Habitat: Water-catchments areas-banks of "Wadies" 
Chemical constituent: A mixture of alkaloids had been isolated from the 
entire plants. Other isolated ingredients include a saponin from the 
seed and a riperpene from the fruit, proteid and lipid from the seed. 
It contains also inorganic substances, e.g. Phosphore and 
Potassium, flavonoids had been reported in the inflorescence. 
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Folk uses: The maceration of the roots are used externally to enhance 
wound healing (Elgazali et al., 2003).  
2.6.2.1. Antibacterial activity: 
Achyranthes aspera is used in traditional medicine for its 
abortificient, contraceptive and anticoagulant properties. Two 
aporphinoid alkaloids were isolated from the ethanol extract of the stems 
of A. spera (collected from Bangladesh). The alkaloids and extract 
exhibited activity against Bacillus subtilis, Staphylococcus aureus, 
Pseudomonas aeruginosa and Shigella dysenteriae (Raman, Faroque and 
Islam, 1996). 
 Seeds of 40 plants species including Achyranthes aspera were 
screened for their antibacterial properties against Bacillus subtilis, 
Escherichia coli, Pseudomonas cichorii and Salmonella typhimurium. 
Seeds of Achyranthes aspera showed relatively large inhibition zones 
(Sushil  et al., 1997). 
2.6.2.2. Toxicity 
A study was made to evaluate the role of Achyranthes aspera on 
the changes in serum thyroid hormone concentration and glucose levels 
in male rats. An attempt was also made to establish the relationship 
between hepatic lipid peroxidation and extract induced changes in 
thyroid hormone concentration, if any adult male Wister rats were orally 
administrated with the aqueous leaf extract of Achyranthes aspera at a 
dose of 200 mg/kg b.wt./day for 7 days. The effect of the extract on   
body weight, hepatic protein content, lipidperoxidation (LPO), super-
oxidedismutase (SOD)and catalase (CAT) activities and on serum 
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triiodothyronine (T3), thyroxine (T4) and glucose levels were evaluated. 
The extract exhibited significant prothyroidic activity as it enhanced the 
level of both the thyroid hormones along with an increase in serum 
glucose concentration, body weight and hepatic protein content, it 
decreased hepatic LPO without altering the activities of the two 
antioxidation enzymes, SOD and CAT significantly. It appear that the 
Achyranthes aspera leaf extract is both prothyroidic and antiperoxidative 
in nature (Tahiliani and Kar, 2000). 
2.6.3. Acacia nilotica:  
Synonmus name  :  A. adansonii uill.perr. 
Vernacular name: Garad.Abu.Arieda (Ar) 
Family:  Mimoseae 
General description: Trees up to 20 m high – fruit lomentia, curved, flat, 
slightly constricted between the seeds, 5 – 9 x 1 – 1.5 cm, very 
brown, 5 – 9 seeded. 
Habitat: Low land plains near water masses 
Chemical constituent: Ethyle gallate was isolated; various flavonoids and 
phenolic compounds have been isolated from the flower whereas 
tannins, gallic acid and digallic acid were reported from the 
pods,and saponins from the bark. 
2.6.3.1. Antibacterial activity: 
 Ethanolic extracts in vitro cultures of 12 plant species including 
Acacia nilotica grown wild in Egypt were screened for their antibiotic 
activity against six bacterial species (Bacillus subtilis, Staphylococcus 
aureus, Klebsiella pneumoniae, Escherichia coli, Proteus vulgaris and 
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pseudomonas aeruginosa). Acacia nilotica showed activity against 
Gram-positive bacteria (Khafagi, 1999). 
 A survey on plants used for the treatment of sexually transmitted 
diseases (STDs) was carried out. Acacia nilotica, Cassia abbreviate 
Dichrostachys cinerea, Solanum incanum, Vernunia amagdaina and 
Zanha africana are the most frequently used plants for the treatment of 
STD5. The methanol extracts of Acacia nilotica showed significant 
inhibition against Gram-positive (Bacillus creus, B. uumilus, B. subtilis, 
Micrococcus kristinae and Serrcetia marcescens). Generally the water 
extracts show less activity than acetone and methanol extracts (Kambizi 
and Afolayan, 2001). 
 An antidiarrhoeal preparation containing Acacia nilotica, Argel 
marmelos, Tinospora cardiofolia and Cyperus rotundus was tested (at 
dosage 0.5 tablet per animal twice daily) for its efficacy against both non 
infectious and infectious diarrhoea in calves. Six calves with diarrhoa due 
to Escherichia coli and six calves with non-infectious diarrhoae were 
included in the study. The drug was effective in all calves with non-
infectious diarrhea either alonge or in combination with supportive fluid 
therapy. The drug curved 2 calves with infectious diarrhoae without use 
of supportive treatment or antibiotic therapy. In the remaining 4 animal 
with infections diarrhoae the use of antibiotic and fluid replacement was 
necessary to recoup fluid loss and toxaemia (Ali, Patre and Dwived, 
2001).  
 The less polar (crude hexane extracts) and polar (crude methanolic 
extracts) constituents of 11 Mimoaceous plants including Acacia nilotica 
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collected from Karachi (Pakistan) were screened against various bacteria 
and fungi and found to be active (Ali et al., 2001). 
2.6.3.2. Toxicity: 
 The potential toxicity of Acacia nilotica was investigated in rats. 
The animals were fed diets containing 2 and8% Acacia nilotica for 2 and 
4 weeks. A significant reduction in body weight in all Acacia fed groups 
and significant decrease in the level of hemoglobin, serum total protein 
and total cholesterol in animals fed 8% Acacia diet for up to 4 weeks 
were observed. These effects were, however, recovered one week after 
treatment termination. No significant changes in serum parameters of 
hepatic and renal function, fasting glucose and triglycerides were 
observed. Further, no deaths among treated animals and significant histo-
pathological changes in liver sections were noted. It was concluded that 
A. nilotica, at 2 and 8% levels, has a low toxicity potential (Zaki and 
Abdulla, 2000). 
2.6.4. Tamarindus indica: 
Vernacular name: Ara'daeb (Ar.) 
 Family  : Caesalpinceae. 
General description: Pubescent trees, up to 25 m high. Leaves 
imparipinnate 8 – 20 cm by leaflets 10 – 18 paired, opposite, base 
unequally rounded margin entire. Inflorescences lay recompose, 
peduncles up to 12 cm long, fruit pods, sausage, like curved, 
irregularly constricted 4.5 – 9 x 2 – 2.5 cm, brown, 3 – 5 seeds. 
Habitat: Khor banks. 
Chemical constituent: The pulp contains tartaric, succinct and malic acid 
as well as sugars and proteins.  
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Folk use: The water extract of the fruit are reported to contain flavonoid 
C. glycosides used for malaria (Elgazali et al., 2003). 
2.6.4.1. Antibacterial activity: 
The phenomenon of tropism (folding after dark) in leaves of T. 
indica was examined for leaves collected from Pakistan. Tropism was 
attributed to the presence/absence of lupeol. Crude extracts of fold and 
unfolded leaves were tested for antifungal and antibacterial activities. 
The extract of unfolded leaves (containing lupeol) was most active 
against Trichopyton schoenleinii and Shigella boydii, the extract of 
folded leaves was inactive against these microorganisms (Ali et al., 
1998). Thirty five spices were screened for their antimicrobial activity 
against Bacillus subtitis, Escherichia coli and Saccharomyces cerevisiae. 
The results indicated that clove, Tamarindus indica and Black cumin 
(Nigella sative), had potent antimicrobial properties (Minakshi and 
Banerjee, 1999). 
Acetone extract of commercial sample of T. indica fruit on agar 
plate was active on Salmonella typhimurium. The ethanol 70% extract 
was active on Bacillus cereus, Bacillus megaterium, Escherichia coli, 
Pseudomonas aeruginosa, Salmonella typhimurimu. Staphylococcus 
albus and Staphylococcus aureus (Ross, 2002). 
2.6.5. Acacia albida: 
Synonmus name: Faid herbia albida 
Vernacular name: El-haraz (Ar) 
Family:  Mimosaceae 
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General description:  Large trees up to 30 m high, leaves imparipinnate 4 
– 6 paired, 2.3 – 5 cm long; leaflets 8 – 10 paired, oblong, 2.6 x 3 
mm, apex mucronate, base unequally rounded, margin entire 
inflorescences spikes, 8 – 10 cm long, pedicels – 1 mm long, fruit 
pods, circularly coiled, flat, 6 – 8 cm across, yellow, 3 – 12 seeds. 
Habitat: Low land plains near water masses. 
Chemical constituent: There are no phytochemical reports on A. albida. 
Acacia ssp, are known to be rich in tannins, alkaloids, various 
types of flavonoids in the free from or glycosides as well as 
saponins and cyanogenic glycosides. 
Folk uses: The water extract of the bark is used for diarrhea (Elgazali      
et al., 1987). 
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CHAPTER THREE 
MATERIALS AND METHODS 
3.1. Sterilization procedures:  
3.1.1. Red heat 
          It was used to sterilize wire loops, points of forceps and searing 
spatulas by holding them over Bunsen burner flame until became red-hot. 
3.1.2. Hot air oven 
          It was used to sterilize glassware such as test tubes, graduated 
pipettes, flasks, forceps and cotton swabs. The holding period was one 
hour and oven temperature was 170ºC. 
3.1.3. Steaming at 100ºC 
    Repeated steaming (Tyndallization) was used for sterilization of 
sugars and media that could not be autoclaved without determent effect 
to their constituents. It was carried out as described by Cruickshank et al. 
(1975). 
3.1.4. Moist heat (Autoclave) 
          Autoclaving at 121ºC (15 1b/inch²) for 15 minutes was used for 
sterilization of media and plastic wares. Autoclaving at 115ºC (10 
/b/inch) was used for the sterilization of sugar containing media. 
3.2. Culture media: 
 All media were prepared according to Barrow and Feltham (1993). 
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3.2.1. Media for isolation and storage of bacteria: 
3.2.1.1. MacConkey agar (Oxoid) (g/l): 
Peptone powder 20  
Lactose  10  
Bile salts  5  
Neutral red  0.075  
Agar No. 3  15 
pH  7.4 (approx.) 
 Fifty grams were dissolved in one liter of distilled water by 
boiling. The mixture was sterilized by autoclaving at 121oC for 15 
minutes and then dispended aseptically in sterile Petri-dishes in 20 ml 
volume each. 
3.2.1.2. Blood agar base No. 2 (Oxoid) (g/l): 
Protease peptone 15  
Liver digest  2.5  
Yeast extract 5  
Sodium chloride 5  
Agar No. 3  12  
pH 7.4 (approx.) 
 Forty grams of powder was suspended in one liter of distilled 
water and dissolved by boiling. The pH was adjusted to 7.4 and medium 
was sterilized by autoclaving at 121oC for 15 minutes. The medium was 
then cooled to (45 – 50oC) and 7% defibrinated ovine blood was added, 
mixed gently and dispended in sterile Petri-dishes in 20 ml volume.  
3.2.1.3. Total plate count medium (Oxoid) (g/l): 
Yeast extracts    2.5  
Pancreatic digest of casein 5.0  
Glucose     1.0  
Agar         15   
Agar No. 3     0.7  
pH 7.4 (approx.) 
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 The medium was prepared according to manufacturers’ instruction 
by suspending 23.5 g in one liter of distilled water and dissolved by 
heating. The medium was then sterilized by autoclaving at 121oC for 15 
minutes and distributed aseptically in 20 ml amount into sterile petri-
dishes. 
3.2.1.4. Nutrient broth (Oxoid) (g/l): 
Lab-lemco powder  1  
Yeast extract powder 2  
Peptone water  5  
Sodium chloride  5  
pH 7.4 (approx.) 
 
 An amount of 13 grams was dissolved into liter of distilled water 
by heating. The pH of the mixture was adjusted to 7.4, and then the 
medium was distributed in 5 ml amounts into final containers and 
sterilized by autoclaving at 121oC for 15 minutes. For nutrient agar, 1.5% 
agars (w/v) were added. The prepared medium was distributed in 20 ml 
into Petri-dishes.   
3.2.1.5. Diagnostic sensitivity test agar (DST) (Oxoid) (g/l):  
Peptones    20  
D glucose    2    
Sodium chloride   3   
Disodium hydrogen phosphate 2    
Sodium acetate   1    
Adenine    0.01  
Guanine    0.01  
Uracil    0.01  
Xanathine    0.01   
Agar       0.12  
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 Forty grams of medium were dissolved completely by boiling in 
liter of distilled water and the pH was adjusted to 7.3. It was sterilized by 
autoclaving 121oC for 15 minutes, cooled and distributed in 20 ml 
amounts into sterile Petri-dishes. 
3.2.2. Media for identification of bacteria 
3.2.2.1. Peptone water (Oxoid) (g/l): 
Peptone powder 10  
Sodium chloride   5  
pH 7.2 (approx.) 
 
 Fifteen grams were added to one liter of distilled water and 
dissolved by heating. The pH was then adjusted to 7.2 and the medium 
distributed aseptically into final containers then sterilized by autoclaving 
at 121oC for 20 minutes. 
3.2.2.2. Motility medium (Oxoid) (g/l): 
Dehydrated nutrient broth powder 15  
Agar No. 1          5  
 An amount of 15 g nutrient broth was added to 5 grams agar and 
dissolved in one liter of distilled water by boiling. The pH was adjusted 
to 7.2. The medium was then distributed in 5 ml in test tubes and 
sterilized by autoclaving at 115oC for 15 minutes. 
3.2.2.3. Hugh and leifson's (O/F) medium (g/l): 
 Peptone powder 2  
Sodium chloride    5  
KHPO4  0.3  
Agar   3   
Distilled water 1000 ml 
Bromothymol blue  0.2 aq.sol 15 ml 
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The ingredients were dissolved in distilled water in a water bath. 
The pH was adjusted to 7.1, the indicator was added and the base 
medium was then sterilized by autoclaving at 115oC for 20 minutes. A 
sterile solution of glucose was aseptically added to give a final 
concentration of 1%. The medium was mixed and distributed in 10 ml 
volumes into sterile test tubes.  
3.2.2.4. Peptone water sugars (ml): 
Peptone water    900  
Andrade's indicator   10  
pH (7.1 – 7.3) 
 
 The pH was adjusted to 7.1 – 7.3 and the Andrade's indicator was 
added bringing the pH to 7.5 
Sugar   10 g 
Distilled water 90  
 
 The sugar was added to the mixture of peptone and the indicator, 
mixed thoroughly then distributed in 2 ml volume into sterile test tubes 
with an inverted inner Durham's tube. They were then sterilized by 
autoclaving at 115oC for 10 minutes. 
3.2.2.5. VP, MR medium (Oxoid) (g/l):  
Peptone powder 5  
K2HPO4  5  
Distilled water 1000 ml 
pH 7.5 (approx.) 
 Ten grams of solids were suspended in distilled water and 
dissolved by steaming, then the pH was adjusted to 7.5. Five grams of 
glucose was added. The medium was then mixed and distributed into 5 
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ml volumes in test tubes and sterilized by autoclaving at 121oC for 15 
minutes. 
3.2.2.6. Simmon's citrate agar (Oxoid) g/l:  
Magnesium sulphate    0.2  
Ammonium dehydrogen phosphate 0.2  
Sodium ammonium phosphate  0.8  
Sodium citrate tribasic   2  
Sodium chloride    5  
Bromo-Thymol    0.08  
Agar No.      5  
 
 Thirteen grams were suspended in one liter of distilled water, 
boiled to dissolve completely and then sterilized by autoclaving at 121oC 
for 15 minutes. It was aseptically distributed in 10 ml amounts into 
sterile McCartney bottles and allowed to set in slope position. 
3.2.2.7. Urea agar base (Oxoid) g/l: 
Peptone powder      1  
Dextrose       1  
Sodium chloride      5  
Disodium phosphate     1.2 
Potassium dihydrogen phosphate 0.8  
Phenol red       0.01 
Agar No. 3       15  
pH 6.8 (approx.) 
 
 Twenty four grams were suspended in 950 ml of distilled water, 
boiled to dissolve completely and sterilized by autoclaving at 115oC for 
20 minutes. The preparation was cooled to 50oC then 50 ml sterile 40 
urea solution was added aseptically, mixed well, and the medium was 
distributed in 10 ml volumes into sterile McCartney bottles and allowed 
to set in the slope position.  
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3.3. Bacteria used in the study: 
 Bacteria used in the study were explained in table (2). 
3.3.1. Reference bacterial strains: 
Bacillus subtilis    NCTC 8236 
Staphylococcus aureus   ATCC 2923 
Proteus vulgaris    ATCC 13315 
Pseudomonas aeruginosa ATCC 27853 
Escherichia coli    ATCC 25922 
 
The reference organisms were obtained from the National 
Collection of type Culture (NCTC), Colindale, England and the 
American Type Culture Collection (ATCC), Rock Ville, Maryland, USA. 
3.3.2. Isolated bacteria: 
 Some isolates, which were reported to be resistant to many 
antibacterial agents, were obtained from the Department of 
Microbiology, Faculty of Veterinary Medicine, University of Khartoum. 
Other isolates were recovered from Omdurman and Khartoum Teaching 
Hospitals. The samples were obtained carefully from infected wounds 
and abscesses on sterile commercial swabs. They were labeled and 
transported to Microbiology Lab. as soon as possible for bacteriological 
examination. 
3.4. Cultivation of samples: 
 The collected samples were inoculated on blood agar and 
macConkey agar plates. The inoculated plates were incubated for 24 – 48 
hours at 37oC. Plates were observed for bacterial growth and smears were 
made from different colonies to determine the morphological 
characteristics. 
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Table (2): Types of bacteria used in the study. 
Type of 
isolates 
Reference 
bacterial 
strains 
Bacteria obtained 
from Dept. of 
Microbiology 
Bacteria isolated 
from samples 
collected in the study 
S. aurues 1 15 15 
E. coli 1 15 13 
Ps. aeruginosa 1 10 10 
Pr. vulgaris 1 10 10 
B. subtilis 1 2 - 
Total 5 52 48 
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3.5. Purification: 
 All bacteria isolated were purified by repeated sub-culture from 
single well-separated colony. The purity of the culture was checked by 
examining Gram stained smear. The pure culture was then streaked on 
nutrient agar slopes and stored at 4oC for months. Preserved cultures 
were used for biochemical characterization and sensitivity tests. 
3.6. Identification of bacteria: 
 The purified isolates were identified according to the procedure 
described by Barrow and Felthem (1993). 
3.6.1. Primary test: 
3.6.1.1. Gram's method: 
 Gram's stained smear was made to see the shape, arrangement and 
Gram reaction. Bacterial smears were prepared by emulsifying small 
amounts of the bacterial culture in a drop of normal saline and spreading 
onto a clean glass slide. The smears were allowed to air dry and then 
fixed by gentle flaming. Crystal violet stain was applied to the slide 
(smear) for 1 minute (base stain), then the stain was washed off with 
distilled water. The smears were covered with Lugol's iodine (mordant) 
for 1 minute and then washed. 
 Acetone was used for the decolourization for 1 – 2 second and then 
rinsed in water. The smears were counter stained with safranin for 1 
minute, rinsed in water, blotted with filter paper and allowed to air-dry. 
The prepared slides were examined microscopically with oil emersion 
objective lens. Bacteria coloured violet were labeled as Gram-positive 
and red coloured bacteria were labeled as Gram-negative bacteria. 
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3.6.1.2. Motility test: 
 The test organism was tested using the craigie tube method. The 
medium in the craigie tube was inoculated and incubated at 37oC for 24 
hours. Growth outside the craigie tube indicated motility of the isolate.   
3.6.1.3. Oxidation and fermentation test (O/F): 
 Duplicate tubes with Hugh and Leifson's medium were inoculated 
by stabbing with a straight wire. The medium in one of the two tubes was 
covered with a layer of sterile soft paraffin to depth of about 1 cm, 
incubated at 37oC and examined daily for 14 days. Change in colour to 
yellow in both open and sealed tubes indicated fermentative bacteria, but 
change in the uncovered tube only indicated that the bacteria were 
oxidative. 
3.6.1.4. Oxidase test: 
 A piece of filter paper approximately 2 cm in diameter, 5 cm in 
length was placed in a Petri-dish and 2 – 3 drops of the solution of 
tetramethyle-p-phenylene diamine dihydrochloride (Barrow and Feltham, 
1993) were added. Small portion of the tested organism culture was 
picked with a sterile bent glass rod and rubbed on the filter paper. A dark 
purple colour that developed within 5 – 10 seconds was considered as a 
positive result. 
3.6.1.5. Catalase test: 
 On a clean side, a drop of 3% aqueous solution of hydrogen 
peroxide was placed. A colony of tested culture was put into the 
hydrogen peroxide drop. Evolution of gas bubbles indicated a positive 
test. 
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3.6.2. Secondary test: 
3.6.2.1. Indole test: 
 Peptone water was inoculated and incubated at 37oC for 48 hours. 
Then 0.5 ml of Kovac's reagent ((Barrow and Feltham, 1993)) was 
added; to indicate indole the tube was shaken well and examined after 1 
minute. The production of red colour on the upper layer of the reagent 
indicated indole production. 
3.6.2.2. Voges-Proskauer (VP) test: 
 The test was used to detect the production of acetyl-methyl 
carbinol. Glucose-phosphate peptone medium was inoculated with the 
test organisms and incubated at 37oC for 48 hours. Then 0.6 ml of 5% α-
naphthol was added followed by the addition of 0.2 ml of 40% potassium 
hydroxide aqueous solution to 1 ml of the culture. The tubes were shaken 
well and examined after 5 minutes and 1 hour. A bright pink colour 
indicated positive reaction. 
3.6.2.3. Sugar fermentation test: 
 The ability of an isolate to ferment sugar was tested using peptone 
water containing 1% of desired sugar. The tubes of medium were 
inoculated with one to three colonies and then incubated at 37oC for 24 
hours. Appearance of reddish colour indicated positive test. The gas 
production was indicated by development of an empty space in Durham's 
tube. 
3.6.2.4. Nitrate reaction: 
 Test culture was inoculated in nitrate broth and incubated at 37oC 
for two days. One ml of solution A (sulphanilic acid) was added to the 
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test culture followed by one ml of solution B (α naphthyl amine). A 
positive reaction was indicated by development of red colour. If the 
result was negative, zinc dust was added and the red colour indicated the 
presence of nitrate. 
3.6.2.5. Citrate utilization test: 
 Tubes of Simmon's citrate medium were inoculated with the test 
organism by stab inoculation. The inoculated tubes were incubated at 
37oC for 24 hours. Positive results were indicated by change in colour to 
blue, when there was no change in colour, the result was considered 
negative. 
3.6.2.6. Urease activity test: 
 The activity of the urease was shown by alkali production 
(ammonia) from urea solution. The test culture was streaked on urea agar 
slope and incubated at 37oC for two days. A positive reaction was 
indicated by changing of colour to pink. 
3.6.2.7. Coagulase test: 
 The test was done according to Cruickshank et al. (1975). Half ml 
of diluted citrated human plasma (1/10) was distributed in clean sterile 
agglutination tubes. 0.5 ml of young broth culture (18 – 20 hours at 37oC) 
of Staphylococci isolates was added to each tube. Negative and positive 
controls and a tube of uninoculated plasma were also included in the test. 
Tubes were incubated in a water bath at 37oC and read after 1, 2, 3 and 
24 hours. A positive reaction was shown by conversion of the plasma 
into a soft or stiff gel. 
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3.6.2.8. H2S test: 
 The test bacterium was inoculated in peptone water; a dried filter 
paper presoaked in lead acetate was inserted between the cotton plug and 
tube then incubated at 37oC. The tube was examined daily for the 
blackening of the acetate paper which indicates hydrogen sulphide 
production. 
3.7. Plants used in the study: 
 Fifty grams of different plants were collected from Northern Sudan 
(Acacia nilotica and Faidherbia albida) and Khartoum (Abrus 
precatorius, Tamarindus indica and Achyranthes aspera). They were 
powdered and extracts were then prepared from them (Table 3). 
3.7.1. Preparation of the extract: 
 Each of the powdered plant material was extracted for 20 hours 
with chloroform solvent in soxhlet apparatus for non polar compounds. 
The chloroform extract was filtered and evaporated under reduced 
pressure using Rota-vap. The extract was then air dried, repacked in the 
soxhlet and extracted with methanol solvent for polar compounds. The 
methanolic extract was filtered and evaporated under reduced pressure 
again using Rota-vap.   
 The chloroform residue was dissolved or suspended in a mixture 
containing methanol/petroleum ether (2:1 v/v). The methanol residue was 
dissolved in methanol. 
3.8. Preparation of bacterial suspensions: 
 A standard loopful (0.01 ml) from the broth culture of tested 
organism was added to 5 ml of nutrient broth tube and incubated at 37oC  
 41
 
 
 
Table (3): Plants used in the study 
Plant Part used for extract 
Solvent used  
for extraction 
Acacia nilotica Bark, fruit Methanol  and chloroform 
Abrus precatorius Seed Methanol  and chloroform 
Faidherbia abida Bark Methanol  and chloroform 
Tamarindus indica Fruit Methanol  and chloroform 
Achyranthes aspera Leaves Methanol  and chloroform 
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for 24 hour. The average number of viable organisms per ml of the 
suspension was determined by means of the surface viable counting 
technique (Miles and Misra, 1938). The number of bacteria in the culture 
was estimated to be 108–109 CFU/ml. For standardization, approximately 
the same number of bacteria in the suspensions was used for all strains to 
test the antibacterial activity. 
3.9. Testing the antibacterial activity: 
3.9.1. The diffusion method: 
3.9.1.1. The cup-plate-agar diffusion method:  
The method of Cruichshank (1975) was used to assess the 
antibacterial activity of the prepared extracts. 
3.9.1.1.1. Materials: 
-  Bacteria (Staph. aureus, Bacillus subtilis, E. coli, Ps. aeruginosa 
and Proteus vulgaris). 
-   Media (Nutrient broth, Nutrient agar, DST media and normal 
saline) 
-  Extracts (Acacia nilotica, Faidherbia albida, Abrus precatorius, 
Tamarindus indica and Achyranthes aspera) 
-  Antibiotics 
        Streptomycin         50 µg/50 µl  
        Gentamicin  10 µg/50 µl 
        Nlidixic acid           30 µg/50 µl 
        Ampicillin  25 µg/50 µl 
        Tetracycline  25 µg/50 µl 
        Benzyle penicillin 2 Iu/µg 
        Trimethoprim  1.27 µg/50 µl 
-  Microtiter pipette 
-   A corkborer 
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3.9.1.1.2. Method: 
 A standard loopful (0.01 ml) from the culture of tested organisms 
was added to 5 ml of nutrient broth tube and incubated at 37oC for 24 h, 
then serial dilutions were performed by transferring 1 ml of the broth 
culture to 9 ml of normal saline (concentration was 10-9), then until 
reached concentration 10-4; about 2 ml of this saline suspension were 
transferred with automatic Microtiter pipette to DST and NA agar plates 
and the whole plate surface was covered by tipping the plate in different 
directions. Excess fluid was removed using Microtitre pipette and the 
plate let to dry at room temperature for ½ hours, then cups of 5 mm in 
diameters were made by cutting the agar with a corkborer. These cups 
were filled with 50 µl of the extractions or antibiotics solutions then 
incubated at 37oC for 24 hours. The inhibition zones were measured in 
millimeter. 
3.9.1.2. Disc method: 
3.9.1.2.1. Materials: 
- Filter paper 
- Nutrient agar plates  
- Bacteria ( Staph. aureus, Bacillus subtilis, E. coli, Ps. aeruginosa 
and Proteus vulgaris) 
- Extracts (Acacia nilotica, Faidherbia albida, Abrus precatorius, 
Tamarindus indica and Achyranthes aspera) 
3.9.1.2.2. Method: 
 Filter paper discs of 5 mm diameter were used. The discs were 
impregnated with 100, 10 and 1% concentration of each extract. The 
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tested organisms were then cultured on nutrient agar medium free of 
extract. Impregnated disc were then placed on the agar surface after 
drying of Inoculated plate at room temperature for ½ hour. The plates 
were incubated at 37oC for 24 hrs. Inhibition zones around discs were 
measured in millimeter.  
3.9.2. The dilution method: 
3.9.2.1. Determination of minimum inhibitory concentration by cup 
plate agar method:  
3.9.2.1.1. Materials: 
-        Normal saline 
-  Nutrient agar plates  
-  Bacteria (Staph. aureus, Bacillus subtilis, E. coli, Ps. aeruginosa 
and Proteus vulgaris) 
- Extracts (Acacia nilotica, Faidherbia albida, Abrus precatorius, 
Tamarindus indica and Achyranthes aspera)  
3.9.2.1.2. Method: 
 The plant extract was two-fold diluted with normal saline to the 
sixth tubes. The contents of the six tubes were added to the cups (50 µl 
each) on nutrient agar plates which were cultivated with tested 
microorganisms, incubated overnight and the antibacterial activity was 
then assessed. 
3.9.2.2. Reading of MIC: 
 The end point of (MIC) was the least concentration of 
antimicrobial agent that completely inhibits growth. 
3.10. Testing the storage temperature and storage time: 
 For testing the effect of temperature and storage time, the six 
methanolic extracts of the different plants were stored for 2 hours, 1 
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month and 4 month at 4, 37 (room temperature) and - 20 oC and then 
were tested for their antibacterial activity using the cup-plate agar 
diffusion method.  
3.11 Toxicity test: 
3.11.1 Selection of the laboratory animals: 
 Animals were used to show standard response to experimental 
manipulation. Animals must be of the same: species, subspecies the same 
age range and breed under similar conditions. 
 Wister Albino rats are popular for its size, ease of handling, low 
cost, short life and the broad similarity to human physiology (Poole and 
Rabinson, 1989). 
3.12. Material and experimental design: 
 Thirty six healthy Wister Albino rats weighing 140 – 150 g were 
obtained from the animal house of the Department of Microbiology. 
These rats were kept on adaptation period for two weeks with food and 
water provided ad-libitam. At the end of the first week the rats were 
weighed and divided randomly into six groups. 
3.12.1. Dosage 
  Thirty six healthy albino rats were divided randomly into six 
groups of 6 rats, for each two treated groups and a group of untreated 
controls for each plant. For the plant Acacia nilotica, rats in group A and 
B received 50 and 200 mg/kg bwt/day of the methanolic extract 
respectively for 21st day by oral intubations, while group C served as 
untreated control. 
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        For Abrus precatorius, rats in group A and B received 50 and 
200mg/kg bwt/day of the methanolic extract respectively for 21 days by 
orall intubations, while group C served as untreated control.  
     At the end of ten days of the experiment half of the rats of each 
group were weighed and killed for pathological examination. At the end 
of the 21 days, the rest of rats were weighed and killed for final 
pathological examination. 
3.13. Parameters: 
 Clinical signs and mortality rates were recorded, blood samples 
were obtained from the orbital plexus at slaughter for haematological and 
serum analysis. 
3.13.1. Collection of blood samples: 
 Blood sample were collected from the orbital plexus or cervical 
blood vessels of rats during slaughtering into clean bottles containing 
ethylenediamine tetracetic acid (EDTA). Plasma was separated by 
centrifugation at 3000 rpm for 5 min. and stored at -20oC until analyzed 
for biochemical investigation. 
3.13.2. Tissue samples: 
 Samples of livers, kidneys and spleens were fixed in 10% neutral 
buffered formalin and processed for histopathological examination. 
3.13.3. Biochemical investigations: 
 Plasma was analyzed for concentration of total protein and 
creatinine, the activities of enzymes Aspartate amino transferase (AST) 
and Alanine amino transferase (ALT).   
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3.14. Haematological methods: 
3.14.1. Haemoglobin concentration (Hb): 
The concentration of haemoglobin was measured by the 
cyanomethaemoglobin technique using colorimeter (CIBACORNING 
colorimeter model 252). Volume of 0.2 ml of blood was added to 4 ml    
of Drabkins solution (0.2 gm of potassium ferricyanide and 1 gm 
bicarbonate per liter of distilled water). The haemoglobin concentration 
was measured in g/dl of blood. This method is based on the conversion of 
haemoglobin by Drabkin solution to cyanomethaemoglobin. 
3.14.2. Red blood cell count (RBC): 
 Erythrocytes were counted using Neubauer haemocytometer 
(Hawskley and Sons Ltd., England) and Hayems solution as a diluents 
consisting of 0.5 gm of mercuric chloride and 1 gm o sodium chloride 
made up to 200 ml with distilled water as estimated by Schalm (1965). 
3.14.3. Packed cell volume (PCV): 
 Blood samples were drawn into microhaematocrit capillary tubes 
and sealed at one end with cristaseal (Hawskley). The capillary tubes 
were centrifuged in a microhaematocrit centrifuge (Hawskley and Sons 
td, England). The PCV percentage was read off on the scaling instrument 
provided with the centrifuge (Hawskley microhaematocrit reader). 
3.15. Methods used for determination of serum constituents: 
3.15.1. Total protein (TP): 
 Total serum protein was determined by the use of the Biuret 
reagent as described by Wiechselbaum (1964). 
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 The principle of the method is based on the Biuret reaction of 
protein with copper sulphate in the presence of sodium hydroxide. The 
Rochelle salt (potassium, sodium tartarate) contained in the Biuret 
reagent is utilized to keep the formed cupric hydroxide in solution to give 
blue colour. The optical density was read on Spectrophotometer at 540 
nm by using distilled water as a blank and 0.5% bovine albumin as 
standard. The concentration of total protein in gram/dl was calculated as 
follows: 
T.B. Concentration of total serum protein (gm/dl)= S.B. X 7.5 
Where: 
 T: Absorbance of the sample test 
 B: Absorbance of the blank solution (distilled water) 
 S: Absorbance of the standard protein (0.55 bovine albumin) 
 
3.15.2. Determination of enzymes activities: 
3.15.2.1. Determination of Aspartate amino transferase: (AST) (GOT) 
 Plasma AST activity was determined according to the method 
described by Reitman and Frankel (1957). 
3.15.2.1.1. Test principle: 
 The enzyme catalyzed the intermolecular transfer of an amino 
group from aspartate to α oxoglutarate according to the following 
reaction: 
α ketoglutarate + L-aspartate   AST  L. glutamate + oxloacetate. 
The oxalaactate formed reacts with 2, 4 dinitrophonyl hydrazine 
(DNPH) to form hydrozones of the keto acid present which subsequently 
react with sodium hydroxide to form a colour. The intensity of this 
colour is proportional to AST concentration. Absorbance of sample and 
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standard were read against reagent blank at 500 nm. The value of the 
enzyme activity was obtained from the table provided with the kit.  
3.15.2.2. Determination of Alanine amino transferase: (ALT) (GPT) 
 Plasma ALT activity was determined according to the method 
described by Reitman and Frankel (1957). 
3.15.2.2.1. Test principle: 
 ALT was measured by monitoring the concentration of pyruvate 
hydrozone formed with 2, 4-dinitrophenyle hydrazine group from L-
alanine to α oxoglutarate according to the following reaction. 
 α ketoglutarate + L-alanine   ALT  L. glutamate + pyruvate. 
 Absorbance of samples and standard were read against the reagent 
blank at 456 nm. The activity of enzymes was determined from the 
absorbance table (Unit/l). 
3.15.2.3. Determination of creatinine: 
 Creatinine was determined by the method described by Husdon 
and Repoport (1965). 
3.15.2.3.1. Test principle: 
 Plasma was diluted with distilled water and the proteins were 
precipitated by tungstic acid. Alkaline picrate with which creatinine 
forms area – coloured complex was added to a portion of protein free 
filtrate (Joffe reaction). The intensity of the colour produced is 
proportional to the concentration of creatinine in the sample. 
Creatinine + sodium picrate  Alkali  creatinine – picrate complex 
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 Absorbances of samples and standard were red against blank 
regent spectrophotometrically at 400 nm. The concentration of creatinine 
was calculated as follows: 
A sample Creatinine (mg/dl)= A standard X standard concentration 
 
3.16. Histopathological method: 
 Specimens from the liver, kidney and spleen were collected 
immediately after slaughter or death of the animals and fixed in 10% 
neutral buffered formalin and stained routinely with haematoxylin and 
eosin (H & E) (Drury et al., 1967). 
3.17. Statistical analysis: 
 Data were analyzed for significance by student's T-test according 
to the procedure described by Mendenhall (1971).  
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CHAPTER FOUR 
RESULTS 
4.1. Identification of isolates: 
Different bacteria were isolated from 25 swab samples collected 
from external wounds from patients in Khartoum and Omdurman 
Teaching Hospitals. Bacteria were isolated from all samples collected, 
cultural and biochemical characteristics of the isolates were illustrated in 
form of tables and figures in the appendix. Only isolates identified 
similar to the reference strains were used in the study. 
4.2. Antibacterial activity of the investigated plants: 
 The extracts of Acacia nilotica, Abrus precatorius, Faidherbia 
albida, Tamarindus indica and Achyranthes aspera were examined  for 
their antibacterial activity against reference and clinical strains using the 
disc and cup plate methods.  
4.2.1. Disc method: 
The disc method was used to test the antibacterial activity of the 6 
methanolic extracts against 5 reference strains. Although the antibacterial 
activity of the extracts was detected, the disc method was found to be less 
sensitive than the cup plate method.  
4.2.2. Cup plate method: 
Both chloroform and methanol extracts of the investigated plants 
were tested for their antibacterial activity using the cup plate method. 
The results of the antibacterial activity using chloroform extracts are 
shown in Table (4) Fig (1). Chloroform extracts had lower antibacterial 
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activity compared to the methanolic ones. In results no activity at all was 
detected with Tamarindus indica and Achyranthes aspera. Accordingly 
only methanol extracts were further investigated using different bacterial 
isolates. 
The antibacterial activity of the examined methanolic extracts 
against reference and clinical strains is illustrated in Table (5). The 
antibacterial activity of extracts against reference strains was similar to 
that against clinical strains of each species. 
Different concentrations of the extracts were tested including 
100%, 10% and 1%. All extracts showed antibacterial activity which 
proportionate with the concentration of the extracts. The highest 
antibacterial activity were observed in both (seed and bark) extracts of 
Acacia nilotica, however the extract of the seed had comparatively 
stronger antibacterial activity. Staphylococcus aureus was the most 
sensitive organism inhibited by three concentrations of 6 extracts, Acacia 
nilotica (seed and bark) and Abrus precatorius had the most effect while 
Faidherbia albida, Tamarindus indica and Achyranthes aspera had 
moderate effect (Figs. 2 and 7). 
Acacia nilotica (seed and bark), Faidherbia albida and 
Achyranthes aspera had significant antibacterial activity against Proteus  
vulgaris compared to Tamarindus indica and Abrus precatorius 
which had lower inhibitory effect (Fig. 3). 
The highest activity against Pseudomonas aeruginosa was 
determined with Acacia nilotica (fruit), Faidherbia albida and Abrus 
precatorius, while the moderate activity with  Acacia nilotica (bark), 
Achyranthes aspera and Tamarindus indica (Fig. 4). 
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Table (4): Antibacterial activity of chloroform extracts at different 
concentrations tested by the cup-plate method.  
 
Numbers indicate the inhibition zone measured in mm 
-ve = No inhibition zone  
 
 
 
Extract
 
 
Bacteria 
Conc. 
(%) 
A. 
nilotica
(fruit) 
A. 
nilotica
(bark) 
T. 
indica 
A. 
aspera 
F. 
albida 
(bark) 
A. 
prectorious 
100  22  25  -ve -ve 20  -ve  
10  18  15  -ve -ve 14  -ve St.aureus 
1  11  -ve -ve -ve 11 -ve  
100  14  20  -ve -ve 19  20  
10  12  16  -ve -ve 16  13  Pr. vulgaris 
1  -ve -ve -ve -ve - 10  
100  20  20 -ve -ve 12  15  
10  14  10  -ve -ve 11  11  Ps. aeruginosa 
1  -ve -ve -ve -ve -ve  10  
100 15  -ve -ve -ve -ve -ve 
10  12  -ve -ve -ve -ve -ve E. coli 
1  -ve  -ve -ve -ve -ve -ve 
100 25  14 -ve -ve 20  -ve 
10  19  -ve -ve -ve -ve -ve B. subtilis 
1  1  -ve -ve -ve -ve -ve 
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 1% 
100% 
10%   
 
 
Fig. (1): Antibacterial Activity of Acacia nilotica (bark) 
chloroformic extract at different concentration against 
Pseudomonas aeruginosa 
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Table (5): The Mean antibacterial activity of methanol extracts of plants 
tested by the cup-plate method at different concentrations 
 
Extract 
 
 
Bacteria 
Conc. 
% 
A. 
nilotica
(fruit) 
A. 
nilotica
(bark) 
F.  
albida 
(bark) 
Tamarindus 
Indica 
A. 
aspera 
A. 
precatorius
     100      40  37  30  20  30  35  
10  30  30  18  15  20  28  St. aureus 
1  20  15  13  13  14  20  
     100      30  25  25  20  25  20  
10  20  20  15  13  20  20  Pr. vulgaris 
1  15  13  12  12  12  12  
     100      30  20 26  20  20  25  
10  20  17 15  13  19  17  Ps. aeruginosa 
1  15  15  13  12  13  15  
     100      32  30  17  15  15  25  
10  22  20  16  12  15  15  E. coli 
1  18  13  11  11  12  12  
     100      30  25  24  25  16  21  
10  22  15  15  12  12  19  B. subtilis 
1  15  11  11  11  11  11  
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Fig. (2): Antibacterial activity of six methanolic extracts at different 
concentration  against  Staphylococcus aureus 
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Fig. (3): Antibacterial activity of six methanolic extracts at different 
concentrations against Proteus vulgaris                                                              
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Fig. (4): Antibacterial activity of six methanolic extracts at different 
concentrations against Pseudomonas aeruginosa 
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Acacia nilotica (fruit and bark) and Abrus precatorius had the 
most effect against E. coli, while Faidherbia albida, Tamarindus indica 
and Achyranthes aspera had moderate effect (Fig. 5). 
The extract of Acacia nilotica showed the highest antibacterial 
activity against Bacillus subtilis, other extracts showed similar activity 
except Achyranthes aspera (Fig. 6). 
In general Tamarindus indica and Achyranthes aspera with two 
solvent had a low effect against tested organisms. 
4.2.3. Determination of minimum inhibitory concentration (MIC): 
 The minimum inhibitory concentration of 6 methanolic extracts of 
the 5 medicinal plants were determined against the reference strains 
(Bacillus subtilis, Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa and Proteus vulgaris). The results were 
summarized in table (6) and fig. (8). The MIC of the different extracts 
vary from one tested bacterium to another. For Staphylococcus aureus, 
the lowest MIC was 0.2 mg/ml for Faidherbia albida, Abrus precatorius, 
followed by 0.31 mg/ml for Acacia nilotica (fruit and bark). 
   Acacia nilotica showed the lowest MIC for the other isolate. 
From the above results Acacia nilotica was the most effective 
extract as it had the lowest inhibitory concentration against all strains of 
bacteria used in this study. 
4.3. Effect of storage time and temperature on the antibacterial 
activity of extracts: 
 Six methanolic extracts of the different plants were stored for 2 
hours, 1 month and 4 months at 4oC, 37oC (room temperature) and -20oC, 
then tested for their antibacterial activity against the five reference 
strains. The tested results are shown in Tables (7, 8) and Figs. (9 to 15).  
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Fig. (5): Antibacterial activity of six methanolic extracts at different 
concentrations against Escherichia coli 
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Fig. (6): Antibacterial activity of six methanolic extracts at different 
concentrations against Bacillus subtilis 
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1% 10% 
   
100% 
 
Fig. (7): Antibacterial activity of Acacia nilotica (bark) methanolic 
extract at different concentration against Staphylococcus 
aureus                       
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Table (6): The minimum inhibitory concentration (mg/ml) of methanolic 
extracts against standard organisms. 
 
Numbers indicated MIC of the extract (mg/ml) 
 
 
 
 
 
 
 
 
 
Extract 
 
Bacteria 
A. 
nilotica 
(fruit) 
A. 
nilotica 
(bark) 
F. 
albida 
(bark) 
Tamarindus 
indica 
A. 
aspera 
A. 
precatorius 
St. 
aureus 0.31 0.31 0.2 1.2 2.2 0.2 
Pr. 
Vulgaris 0.62 0.62 1.2 1.2 2.2 1.2 
E. coli 0.62 0.62 1.2 1.2 2.2 1.2 
Ps. 
Aerugin
osa 
0.31 0.62 1.2 1.2 2.2 2.2 
B. 
subtilis 
0.31 0.62 1.2 2.2 2.2 2.2 
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Fig. (8): The minimum inhibitory concentration of methanolic 
extracts against reference bacterial strains 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
B. subtilis Ps. aeruginosaE. coliPr. vulgarisST. aureus 
Bacteria
2.5 
2.0 
1.5 
1.0 
0.5 
0.0 
MIC 
A.precatorius
A.aspera
Tamarindus
F.albida (bark)
A.nilotica (bark)
A.nilotica (fruit)
Extract
 65
 
Table (7): Antibacterial activity of the studied extracts by cup plate 
method at different temperatures and storage time using the 
original concentration. 
 
 
Numbers indicate the inhibition zone measured in mm. 
 
  
 
  
Bacteria  
 
 
Extract 
oC Time St. aureus 
Pr. 
vulgaris 
Ps. 
aeruginosa E. coli 
B.  
subtilis 
2 Hours 40  30  31  30  30  
1 month 36  30  30  27  30  4◦ 
4 month 34  27  30  30  30  
2 Hours 34  30 30  30  30  
1 month 32  30  30  27  28  37o 
4 month 30  27  30  28  29  
2 Hours 30  28  27  27  28  
1 month 30  30  30  27  26  
A. nilotica 
(fruit) 
-20 ◦ 
4 month 27  25  24  27  28  
2 Hours 37  30 27  30  25  
1 month 32  22  26  28  20  4◦ 
4 month 27  25  24  25  20  
2 Hours 35  27  26  30  24  
1 month 30  20  25  27  19  37o 
4 month 23  21  24  25  19  
2 Hours 30  25  24  26  24  
1 month 27  20  25  27  19  
A. nilotica 
(bark) 
-20◦ 
4 month 20  21  23  22  19  
2 Hours 30  25  26  17  24  
1 month 25  22  24  17  24  4◦ 
4 month 25  21  24  17  22  
2 Hours 30  25  26  16  22  
1 month 21  22  24  16  22  37o 
4 month 21  21  20  15  20  
2 Hours 25  21  22  13  20  
1 month 20  20 17  15  20  
F. albida 
(bark) 
-20◦ 
4 month 19  17  17  14  20  
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Table (8): Antibacterial activity of the studied extracts by cup plate 
method at different temperatures and storage time using the 
original concentration. 
 
 
       Bacteria  
 
 
Extract 
oC Time St. aureus 
Pr. 
vulgaris 
Ps. 
aeruginosa 
E. 
coli 
B. 
subtilis
2 Hours 20  18  20  18  25  
1 month 20  18  20  18  25  4◦ 
4 month 20  17  16  17  20  
2 Hours 20  18  18  18  25  
1 month 20  18  18  18  25  37o 
4 month 20  16  16  17  19  
2 Hours 20  18  18  18  24  
1 month 20  18  18  18  24  
Tamarindus 
indica 
-20◦ 
4 month 20  15  16  17  15  
2 Hours 30  25  20  15  16  
1 month 25  20  20  15  16  4◦ 
4 month 25  20  19  15  15  
2 Hours 30  20  18  13  15  
1 month 22  20  18  13  15  37o 
4 month 21  17  17  13  15  
2 Hours 28  22  18  13  13  
1 month 20  16  17  13  13  
A. 
aspera 
 
-20◦ 
4 month 17  15  15  12  15  
2 Hours 35  20  25  25  21  
1 month 27  19  22  22  21  4◦ 
4 month 22  17  20  21  20  
2 Hours 30  20  23  22  20  
1 month 25  17  22  22  20  37o 
4 month 20  17  20  21  19  
2 Hours 25  16  20  20 18  
1 month 22  16  20  20  18  
A. 
precatorius 
-20◦ 
4 month 20  17  15   15  
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37oC 
 4˚C   
    
-20oC 
Fig. (9): Antibacterial activity of Acacia nilotica (fruit) against Staph. aureus  
reference strain (ATCC No 25923) following storage for 4 months. 
 
 
 
 
-20oC  4oC 
37oC   
 
 
Fig. (10): Antibacterial activity of Faidherbia albida (bark) against Staph. aureus 
reference strain (ATCC No 25923) following storage for 4 Months. 
 68
 
 
37˚C 
4˚C 
   
-20oC 
 
Fig. (11): Antibacterial activity of Acacia nilotica (fruit) against Ps. aeruginosa 
reference strain (ATCC No 27853) following storage for 4 Months. 
 
 
 -20˚C  4oC 
   
37oC 
 
Fig. (12): Antibacterial activity of Acacia nilotica (bark) against Bacillus subtilis  
reference strain (NCTC No. 8236) following storage for2 Hours. 
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-20˚C 
37˚C 
   
 
4oC 
Fig. (13): Antibacterial activity of Acacia nilotica (fruit) against E. coli 
reference strain (ATCC No 25922) following storage for 2 Hours 
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Fig. (14): Antibacterial activity of Acacia nilotica (fruit) against Staph. 
aureus at different temperatures and storage time 
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Fig. (15): Antibacterial activity of Abrus precatorius (seed) against Staph. 
aureus at different temperatures and storage time 
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    In general the storage temperature affected slightly the 
antibacterial activity. The suitable storage temperature was observed to 
be 4oC, for all extracts especially Acacia nilotica (Figs. 9, 11, 12 and 13). 
Storage of extracts at -20oC affected negatively the antibacterial activity 
of all extracts except the extract of Tamarindus indica (Table 8). 
    In general, the duration of storage affected slightly the 
antibacterial activity of the extracts. 
4.4. Antibacterial sensitivity test: 
 Seven different antibiotics were tested against the reference 
bacterial strains for their antibacterial activity. S. aureus showed 
complete resistant to these antibacterial agents (Table 9, Figs. 16 and 17). 
4.5. Toxicity of Acacia nilotica methanolic extract in rats: 
4.5.1. Body weight: 
 No significant changes in the body weights of the treated groups  
compared to the control. 
4.5.2. Haematological changes: 
 The mean haematological values are presented in Table (10). 
 The values of RBCs decreased significantly in group B (200 
mg/kg) during the first and third week of treatment. No significant 
change was observed in haemoglobin concentrations, but the mean 
values of PCV increased significantly in the two groups (A and B). The 
control group showed normal values. 
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Table (9): Activity of antibacterials agents against reference 
bacterial strains. 
 
 
Antibiotic 
 
 
Isolates 
Tetracycline 
B
enzyle-
penicillin 
A
m
picillin 
Streptom
ycin 
N
alidixic acid 
Trim
ethoprim
  
G
entam
icin 
S. aureus - - - - - - - 
E. coli 35 22 32 33 33 - 30 
Ps. aeruginosa 14 - - 33 - - 36 
Bacillus subtilis 31 22 27 35 22 - 33 
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1. Tetracycline 2. Benzyle-penicillin  3. Ampicillin 
4.  Streptomycin 5. Nalidixic acid  6. Trimothoprin    7. Gentamicin 
 
 
Fig. (16): Activity of antibacterial agents against E. coli 
 
 
1. Tetracycline 2. Benzyle-penicillin  3. Ampicillin 
4.  Streptomycin 5. Nalidixic acid  6. Trimothoprin    7. Gentamicin 
 
Fig. (17): Activity of antibacterial agents against P. aeurginosa 
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4.5.3. Pathological changes: 
     For all test group (A, B and C), no gross changes were observed those 
slaughtered 11 days after  post dosing or at the end of the experiment   
(11 days) except group B which showed slight congestion and fatty 
change in both liver and kidney. 
4.5.4. Histopathological changes: 
 The lesions were similar in all rats treated with the methanolic 
extract of Acacia nilotica. However, there were variations in the severity 
between the different concentrations of the extract. 
 At dose 50 mg/kg, the livers revealed slight cytoplasmic vaculation 
and proliferation of kupffer cell. After 21 days they also showed 
infiltration with mononuclear cell, congestion and cromatolysis in many 
cells (Fig. 18). 
At dose 200 mg/kg the changes were sinusoid congestion and 
pyknotic nuclii. After 21 days dissociation of hepatocytes appeared at 
some places beside dark eosinophils and cytoplasmic lysis (Fig. 19). 
The kidney showed At 50 mg/kg slight tubular dilatation, 
congestion and swelling of cortical tubular cell. After 21 days they also 
showed swelling of tuft capillaries, desquamation of tubular epithelial 
cells and dilatation of bowman's space (Fig. 20). 
 At dose 200 mg/kg the main change was that capillaries of the 
glomeruli contained less blood in addition to the other changes 
mentioned above (Fig. 21). There were no changes detected in the spleen 
at the two doses. 
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Table (10): Haematological values in rats treated with methanolic extract of 
Acacia nilotica 
 
HB g/dl PCV % RBCs /mm3 Groups 
15.88±0.53 NS 48.33±5.05* 5.67±0.89 NS Group A  50 mg/kg 
15.10±0.66 NS 46.67±2.88* 5.27±0.44* Group B 200 mg/kg 
15.67±0.93 40.00±1.79 6.71±0.17 Group C Control 
 
          * = P< 0.05 
       NS = Not Significant 
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Fig. (18): Liver showing congestion, hepatocyte vaculation, proliferation 
of kupffer cells and endothelial cells in rats treated with 
Acacia nilotica 50 mg/kg (H & E, X400) 
 
 
 
 
 
 
 
 
 
 
 
Fig. (19): Liver showing congestion, dark eosinophlic hepatocytes, 
dissociation of hepatocytes at some place, proliferation of 
mononuclear cells and cytoplasmolysis in rats treated with 
Acacia nilotica 200 mg/kg for 21days (H & E, X400). 
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Fig. (20): Kidney showing congestion, swelling of tuft capillaries, 
desquamation of tubular epithelial cells and dilatation of 
Bowman’s space in rats treated with Acacia nilotica 50 mg/kg 
(H & E, X400). 
 
 
 
 
 
 
 
 
 
 
 
Fig. (21): Kidney showing dilated tubules, with empty glomerulus 
capillaries, desquamation of tubular epithelial cells and 
dilatation of Bowmans space in rats treated with Acacia 
nilotica 200mg/kg (H & E, X400) 
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4.5.5. Biochemical values: 
 The mean values of Alanine amino transferase (ALT) and Total 
protein (TP) were significantly increased (P< 0.050) in the two treated 
groups, but the mean values of Aspartate amino transferase (AST) were 
significantly decreased (P< 0.050) in the two treated groups (Table 11). 
4.6. Toxicity of Abrus precatorius methanolic extracts in rats: 
4.6.1. Body weight: 
 There was significant reduction in the body weight of the treated 
groups compared to the controls. 
4.6.2. Haematological changes: 
 The mean haematological values are presented in Table (12). 
 The mean values of RBCs decreased significantly in the two 
treated  groups  and  there  was  no  significant  changes  in haemoglobin 
concentration. The mean values of PCV increased significantly in the two 
groups. 
4.6.3. Pathological changes: 
For groups (A and B), fatty change and haemorrhage in both liver 
and kidney were observed after slaughtered 11 days post dosing or at the 
end of the experiment after 21 days. Normal organs were observed in 
group C (control). 
4.6.4. Histopathological changes: 
 In group A (50 mg/kg) which treated with Abrus precatorius, the 
livers showed slight sinusoid dilatation, congestion and small foci of 
phagcytes degeneration. After 21 days widening of sinusoid continued. 
Other  changes  that  occurred  were  proliferation of kupffer cells, slight  
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Table (11): Biochemical values in rats treated with methanolic extract of 
Acacia nilotica. 
 
 
Creatinine 
(mg/dl) TP (g/dl) AST (iu /l) ALT  (iu /l) Groups 
1.00±0.34* 8.20±0.75* 33.50±2.7 NS 34.33±2.81 * 
Group A  
50 mg/kg 
0.85±0.19 NS7.77±0.24* 33.00±1.55* 32.50±3.94* 
Group B 
200 mg/kg 
0.80±0.24 6.47±0.14 38.00±0.89 24.00±0.89 Group C Control 
 
*=  P< 0.05 
   NS = Not Significant 
 
Table (12): Haematological values in rats treated with methanolic extract 
of Abrus precatorius                                                                            
 
HB mg/dl PCV % RBCs /mm3 Groups 
15.50±0.50 NS 44.00±1.00* 4.93±0.33* Group A 50 mg/kg 
15.20±0.27 NS 44.67±1.53* 4.94±0.26* Group B 200 mg/kg 
15.67±1.41 40.00±2.00 6.71±0.19 Group C Control 
 
* = P< 0.05 
         NS = Not Significant  
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mononuclear cells infiltration, cytoplasmic vaculation, foci of degenera-
tion and necrosis, followed by total loss of the living cell (Fig. 22). While 
the liver in Group B (200 mg/kg) showed hepatic thin cord in some areas 
with elongated or small hepatocyte (atrophy), congestion, sinusoid 
dilatation, dark eosinophils in many cells (Fig. 23). After 21 days 
hepatocyte vaculation dissociation of phagocyte cells and proliferation of 
kupffer cells happened (Fig. 24). 
 The kidneys in group A (50 mg/kg) showed congestion in some 
glomeruli, swelling and congestion of proximal tubules. After 21 days 
tubules appeared dilated (Fig. 25) and in group B (200 mg/ml) showed 
congestion in some glomeruli, shrunken tuft and wide urinary space, 
swelling of cortical epithelial (Fig. 26). After 21 days tubules appeared 
dilatated and endothelial glomeruli showed dark stains. 
In group A (50 mg/kg) the spleen showed heamosidrin in the white 
pulp and in group B (200 mg/kg) the white pulp appeared small (Fig. 27). 
4.6.5. Biochemical values: 
 The mean values of Alanine amino transferase (ALT) and Total 
protein (TP) increased significantly in the two treated groups. 
 The mean values of Aspartate amino transferase (AST) were 
reduced significantly in the two treated groups, while no significant 
changes in the creatinine values were detected (Table 13).  
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Fig. (22): Liver showing, sinusoid dilatation and areas of degeneration 
and necrosis, hepatocyte vaculation in rats treated by Abrus 
precatorius 50 mg/kg for 21days (H & E, X400). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (23): Liver showing congestion, sinusoid dilatation, some cells show 
dark eosinophlic cytoplasm with pyknotic nuclei in many cells 
in rats treated by Abrus precatorius 200 mg/kg for 11days (H 
& E, X400). 
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Fig. (24): Liver showing hepatocytes dissociation, slight sinusoid 
dilatation, and proliferation of kupffer cells in rats treated by 
Abrus precatorius 200 mg/kg for 21days (H & E, X400) 
 
 
 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (25): Kidney showing congestion in some glumeruli, congestion of  
tubules urinary space and slight dilatation of urinary space in 
rats treated with Abrus precatorius 50mg/kg for 21days (H & 
E, X400). 
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Fig. (26): Kidney showing congestion, shrunken of tuft capillaries and 
wide urinary space in rats treated with Abrus precatorius 200 
mg/kg for 11days (H & E, X400). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (27): Spleen showing small white pulp in rats treated with Abrus 
precatorius 200 mg/kg (H & E, X250). 
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Table (13): Biochemical values in rats treated with methanolic extract of 
Abrus precatorius                                                                          
 
Creatinine (mg/dl)TP(g/dl) AST (iu /l) ALT  (iu /l) Groups 
0.700±1.00 NS 8.87±0.16* 31.33±1.53 * 35.00±2.00 * Group A  50 mg/kg 
0.85±0.19 NS 7.83±0.31* 32.33±1.53* 29.00±1.00 * Group B 200 mg/kg 
0.800±0.24 6.47±0.15 38.00±1.00 24.00±1.00 Group C Control 
 
*=  P< 0.05 
   NS = Not Significant 
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DISCUSSION 
 
 
 In this study, five plants namely Acacia nilotica (Garad), 
Faidherbia albida (Haraz), Abrus precatorius (Habat Alarous), 
Tamarindus indica (Aradiab), Achyranthes aspera (Abu lessig), which 
are believed to be antimicrobial agents by Sudanese herbal doctors, were 
examined for their antibacterial activity. 
 Extracts from the five plants were prepared using two different 
solvents, methanol (70 – 80%) for the extraction of polar compounds of 
the plants and chloroform for the extraction of the non polar compounds.  
 The extracts were tested using two methods, the dilution method 
and the agar diffusion methods (the disc diffusion and the cup plate 
diffusion methods). The later one (the cup plate) was found to be the 
most suitable method in assessing the antibacterial activity of the plants. 
This result is similar to that of Essawi and Srour (2000), who screened 
the antibacterial activity of 15 Palestinian medicinal plants against 8 
different strains of bacteria, and concluded that hole plate diffusion 
method showed higher activity than the disc diffusion one. 
In our opinion, this difference could be due to the quality of the 
disc which does not fit the international standards, the unequal 
distribution of the extracts, or to the fact that the filter might not take or 
absorb the whole amount of the extracts.  
 The experiments in this study showed that the methanol extract of 
Acacia nilotica, Abrus precatorius and Faidherbia albida were more 
effective as antimicrobial agents than chloroform extracts from the same 
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plants. This indicates that the polar compounds of these plants have 
stronger antimicrobial effect than the non polar ones. This effect can be 
due to the fact that it contains substances like phenolic substances, 
alkaloids and peptides, which are able to suppress the growth of bacteria 
through affecting the cell wall, cell membrane, protein or nucleic acid 
synthesis. This result is similar to that of Geissman (1963), who found 
that Catechol and pyrogallol, both are hydroxylated phenols were shown 
to be toxic to microorganisms. Catechol has two OH⎯ groups, and 
pyrogollol has three. The site(s) and number of hydroxyl groups on the 
phenol group are thought to be related to their relative toxicity to 
microorganism. 
       It also agrees with the study of Tsuchiya et al. (1994), who tested 
the flavones which are phenolic structures containing one carbonyl 
group. Their activity is probably due to their ability to form complexes 
with the  soluble proteins and cell walls. More lipophilic flavonoids may 
also disrupt the microbial membranes.  
 Tannin is a general descriptive name for a group of polymeric 
phenolic substances. Their antimicrobial activity is probably due to the 
formation of irreversible complex with nucleophilic amino acids in 
proteins often leading to inactivation of the protein and loss of function 
(Stern et al., 1996). 
Similar result was found by Phillipson and O’Neil (1987), they 
stated that, the mechanism of action of highly aromatic planar quaternary 
alkaloids such as berberine and hormone is attributed to their ability to 
intercalate with DNA. 
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 Lectin and polypeptides compounds are inhibitory to 
microorganisms. Their mechanism of action may be the formation of ion 
channel in the microbial membrane (Terrus et al., 1993), or competitive 
inhibition of adhesion of microbial proteins to host polysaccharide 
receptors (Sharon and Ofek, 1986).  
 Throughout this study, the effects of the methanol extract of 
Acacia nilotica on the five tested organisms (Staphylococcus aureus, E. 
coli, Proteus vulgaris, Pseudomonas aeruginosa and Bacillus subtilis) 
was excellent. The tested organisms were inhibited at different 
concentrations. The most susceptible organisms were Staph. aureus,      
E. coli and B. subtilis. The minimum inhibitory concentration was 0.31 
mg/kg except for E. coli for which it was 0.62 mg/ml. On the other hand 
the minimum inhibitory concentration of Pr.  vulgaris was 0.062 mg/ml 
and Ps. aeruginosa 0.31 mg/ml. The chloroform extract of Acacia 
nilotica was least effective than the methanol extracts. These results 
agreed with the study of Kambizi and Afolayan (2001), who tested the 
methanol extracts of Acacia nilotica against Gram positive bacteria and 
showed significant inhibition effect. They also agreed with the study of 
Ali et al. (2001), who found that the less polar (hexane extracts) and 
polar (methanol extracts) constituents of Acacia nilotica collected from 
Karachi were active against various bacteria. 
     In this study, chloroform extract of the seed of Abrus precatorius 
showed no inhibitory effect against all tested organisms, except Proteus 
vulgaris, which showed moderate activity and against Ps. aeruginosa, 
which showed poor activity. The methanolic extract of the same plant 
showed high activity against S. aureus, Ps. aeruginosa and E coli at 
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different concentrations. The minimum inhibitory concentration was 0.2 
mg/g against S. aureus, 1.2 mg/kg against Pr. vulgaris and E. coli and 
2.2 against B. subtilis. 
      These results were consistent with the study of Yadara and Reddy 
(2002), who tested the methanolic seeds extract of Abrus precatorius, 
which contain flavonol glycoside. The plant extract exhibited 
antibacterial activity against Gram positive bacteria (Staph. aureus) and 
Gram negative bacteria (Klebsiella pneumoniae and Escherichia coli). 
       In this study, chloroform extract of the Faidherbia albida          
(bark) showed moderate effect against all tested organisms, except       
Ps. aeruginosa, which showed poor activity and E. coli which showed no 
activity. The methanol extract showed high activity against all tested 
organisms, except E. coli which showed moderate activity and the 
minimum inhibitory concentration being 1.2 mg/kg against all tested 
organism, except St. aureus which was 0.2 mg/kg. 
        In this work, chloroform extracts of the Tamarindus indica (fruit) 
showed no inhibitory effect against all tested organism, while methanolic 
extract exhibited good inhibitory effect against all tested organisms. The 
minimum inhibitory concentration 1.2 mg/ml against all tested organism 
except B. subtilis which was being 2.2 mg/ml. In previous study the 
acetone extract of commercial sample of T. indica fruit on agar plate was 
active on Salmonella typhiurium. The ethanol 70% extract was active on 
Bacillus cereus, Escherichia coli, Pseudomonas aeruginosa, Salmonella 
typhimurium and Staph. aureus (Ross, 2002). 
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         In this work, chloroform extract of the leaves of Achyranthes 
aspera showed no inhibitory effect against all tested organisms, while 
methanolic extract showed good inhibitory effect against all tested 
organisms. The minimum inhibitory concentration against all organisms 
was 2.2 mg/ml. 
 Two prophinoid alkaloids were isolated from the ethanol extract of 
the stems of A. spera (collected from Bangladesh). The alkaloids extract 
exhibited activity against Bacillus subtilis, Staph. aureus, Ps. aeruginosa 
and Shigella dysenterione (Raman et al., 1996). 
In this study the effect of different degrees of temperature have 
been tested on the extracts. These degrees are 4oC, 37oC and -20oC, the 
extracts have been tested for three different periods of storage: 2 hours, 1 
month and 4 months. The most suitable temperature for storage of 
extracts were found for 4oC for 4 month duration, higher or lower 
degrees of the temperature decreases the effectiveness of extracts 
gradually. This will lead eventually to total loss of this effect with longer 
duration of storage. 
The antimicrobial activity of the commonly used antibacterials 
revealed the complete resistance of Staphylococcus aureus to all anti-
bacterial and Pseudomonas aeruginosa to most of them. Methanolic 
extracts of the investigated Sudanese plants showed excellent anti-
bacterial activity against most bacteria, hence can be used as alternatives 
for drug resistant organisms. 
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Out of these 6 extracts Acacia nilotica and Abrus precatorius 
prove to be the most effective ones against bacteria. These two extracts 
have been tested also to study the level of their toxicity in order to be 
used safely as antibacterial agents. 
In this study we determined the toxic effect of Acacia nilotica in 
albino rats which has been tested for 21 days and we found that there was 
minor toxic effect which was indicated by some haematological and 
histopathological changes. 
         This result is similar to that of Zaki (2000), who investigated the 
potential toxicity of Acacia nilotica in rats fed with diets containing 2 
and 8% Acacia nilotica for 2 and 4 weeks. He found that there were no 
significant changes in serum parameters, no death among treated animals 
and significant histopathological changes in liver section were noted. It 
was concluded that A. nilotica has a low toxicity potential 
         The toxicity experiment was done in albino rats treated by Abrus 
precatorius for 21 days. There were no death among treated rats, but 
there were significant haematolgical and histopatholgical changes, there 
were no inflammatory or main necrotic changes, which means that Abrus 
precatorius had toxic effect and may developed by time. 
 This result is similar to that of Budavarik (1989), who found that  
Abrin which consists of Abrus agglutinin and toxic lectins abrins (a to d) 
are the five toxic glycoprotein found in the seeds. 
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 Also this result was consistent with the study of Hart (1963), who 
tested  Abrin which exerts its toxic action by attaching itself to the cell 
membranes. Abrin's toxic effect is due to its direct action on the 
parenchymal cells (liver and kidney cells) and red blood cells. 
  Similar results were found by Omer et al. (1992), who mentioned 
that Abrus precatorius seed locally know as Habat Elarous was highly 
toxic and fatal to Lohman-type chicks, when fed at 5%, 2% and 0.5% in 
the basic diet. The main signs of poisoning were dullness, reduction in 
feed consumption, loss of condition and recumbencey. 
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Conclusion: 
 The present study concluded that: 
1. Acacia nilotica, Faidherbia albida and Abrus precatorius possess 
antibacterial activity against both Gram positive bacteria (Staph. 
aureus and B. subtilis) and Gram negative bacteria (Ps. 
aeruginosa, Pr. vulgaris and E. coli). 
2. The methanol extract of Acacia nilotica has a good antibacterial 
activity and minor toxic effect in vivo. 
3. The methanol extract of Abrus precatorius also has excellent 
antibacterial activity but it has significant toxic effect in vivo. 
4. The methanolic extracts of the five plants have more antibacterial 
activity than the chloroform extracts of the same plants.  
5. The cup plate agar diffusion method is better in detecting the 
antibacterial effect than the disc method. 
6. All these extracts can be stored at 4oC for up to 4 months without 
significant loss of antibacterial activity.  
Recommendations: 
- Further studies are needed to determine the exact ingredients of 
these plants which have the antibacterial activity.  
- Experimental trials should be carried out using preparations from 
these extracts in the treatment of clinically affected hosts.  
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